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- The MAILING DATE of this communication appears on the cov r sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS frotn iho tnoiling date of this communication. 

- If the period for reply speciHed above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified ttbove, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive tc coinmunicatton(s) filed on 28 October 1999 . 
2a)l3 This action is FINAL. 2b)[3 This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayte, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 7-75 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) n Claim(s) 7-75 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved 5)0 disapproved by the Examiner. 

If approved, corrected drawings are required In reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)\3 Some*c)n None of: 

1. n Certified copies of the priority documents have been received. 

2. n Certified copies of the pnority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgmeni is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

1) D Notice of References Cited (PTO-892) 4) □ Intemew Summary (PTO-413) Paper No(s). . 

2) □ Notice of Drattspe son s Patent Dt diving Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) D Information Disctr-jie Stjiement(s) (PTO-1449) Paper No(s) . 6) D Other 
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DETAILED ACTION 



Claim Rejections - 35 USC § 112 
Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The lower limit of 50 ppm in claim 14 is not specifically recited in the specification. 
Case law such as In re Wertheim is applied to determine obviousness with respect to the "claims" 
and not the specification which is required to support all limitations contained in the claims. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent iiiay not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such tliat tlie subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinar)' skill in tlie art to which said subject matter pertains. Patentabihty shall not be negatived by the 
manner in which tiie invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mazurek et 



al.(4,788,376) in view of Norris (5,157,201). 
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Applicants are claiming an oligomerization process which involves contacting a 
hydrocarbon feedstock containing sulfur with a hydrotreating catalyst in the absence of 
hydrogen. The dependent claims contain limitations directed at specific catalyst combinations 
and process conditions. 

The reference of Mazurek et al.(4,788,376) disclose an oligomerization process. See 
column 1, lines 7-12. The process involves feeds including propylene. See column 2, lines 15- 
20. Mazurek et al. (4,788,376) teaches that it is within the scope of the invention to use "all" 
catalysts which are effective for the oligomerization of olefins to higher hydrocarbons. See 
column 4, lines 42-45. Suitable oligomerization catalysts include heterogeneous (solid) 
catalysts. See column 4, lines 48-51. The reference further teaches that "numerous catalysts are 

known for the conversion, e.g. oligomerization, of olefins other catalysts which have been 

employed for similar purposes include oxides of cobalt, nickel, chromium, molybdenum.... on 
supports such as alumina. See column 4, lines 31-35. A metal supported catalyst can be 
combined with the oligomerization catalyst. See column 3, lines 1 1-20, The supported catalyst 
can be combined nickel and molybdenum on a support such as alumina. See column 3, lines 15- 
20 and 26-30. 

Mazurek et a 1.(4, 7 8 8, 3 76) discloses process conditions including a temperature of 100- 
500X (212-932°F), a pressure of 0.1 to 100 atm (1,5-1470 psig) and a WHSV of 0.2 to 20. See 
column 5, lines 59-67. 

Mazurek et al. (4,788,376) succeeds at disclosing an oligomerization process which 
involves contacting a liydrocarbon feedstock with catalyst containing components corresponding 
to those claimed by applicants. In addition, the reference discloses overlapping process 
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conditions. Since the reference does not disclose the use of hydrogen in the oligomerization 
zone, it is considered to disclose an oligomerization in the absence of hydrogen. 

Several differences are noted between applicants' process and the reference of Mazurek 
et al,(4,788,376). The reference of Mazurek et al.(4,788,376) is silent about the feedstock 
containing sulfur. In addition, the reference is silent about the oligomerization of the sulfur 
containing molecules. 

The reference of Norris (5,157,201) is cited for the general teaching that it is known in 
the art that higher olefin plants typically use a propylene feedstock which normally contains 
5-50 ppm of various sulfur species. See column 1, lines 36-44. The reference fiirther teaches 
that during the oligoniei ization, the sulfur species tend to become incorporated into the higher 
olefins. See column 1, lines 46-50. 

Since the process of Mazurek et al.(4,788,376) involves the production of higher 
hydrocarbons from propylene feed, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to oligomerize a propylene feedstock containing sulfur 
impurities because the reference of Norris (5,157,201) teaches that higher olefin plants typically 
use propylene feedstock which normally contains 5-50 ppm of various sulfur feeds. See column 
1, lines 46-5 1 . Coirespondingly, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to oligomerize any sulfur which may be present in propylene 
feed because the reference of Norris (5,157,201) teaches that it is known that sulfur which may 
be present in the feed is incorporated into higher olefins. Applicants have not demonstrated the 
criticality of 1% sulfur in the feed. Applicants' 95% sulfur conversion would naturally result 
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from the process produced by the combined teachings of Mazurek et al. and Norris because the 
same conditions and feed amounts would yield a similar conversion percentage. 

In addition, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to select any combination of metals and metal oxides in the disclosed 
catalyst, including applicants' NiMo/alumina or mixed NiMo or CoMo oxides, because the 
reference discloses that such metal/metal oxides are known to accomplish the desired 
conversion. 



Claim Rejections - 35 USC § 103 

Claims 1-5 and 8-15 rejected under 35 U.S.C, 103(a) as being unpatentable over Wilms 
et al. (4,098,839) in view Norris (5,157,201). 

Applicants are claiming an oligomerization process which involves contacting a 
hydrocarbon feedstock containing sulfiir with a hydrotreating catalyst in the absence of 
hydrogen. The dependent claims contain limitations directed at specific catalyst combinations 
and process conditions. 

The reference of Wilms et al. (4,098,839) discloses a process for the oligomerization of 
unsaturated hydrocarbons including olefins with 2 to 5 carbons (C3 olefin = propylene). See 
column 1, lines 6-11. The process involves contacting a catalyst with the feed under conditions 
including 80 - ] 80*" C ( 1 76-358*" F), a pressure of 200-1500 psig and a weight hourly space 
velocity (WHSV) of 0.8 to 2.5. See column 3, lines 42-45. Wilms et al. (4,098,839) discloses a 
catalyst containing an alumina support, molybdenum and one or more members from the group 
including cobalt and nickel. See column 2, lines 35-40 and 45-50. Wilms et al. (4,098,839) 
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teaches that the catalyst composite is catalytically activated in an oxidizing atmosphere such as 
air or oxygen. See column 2, Hnes 60-65. The reference further teaches that the metals in the 
catalyst are converted to the oxide form. See column 3, lines 1-10. The reference discloses a 
specific example with cobalt oxide (CoO) and molybdenum oxide (M0O3) on alumina. See 
column 4, lines 6-9. The catalysts can be used in a "liquid" phase process. See column 3, lines 
53-54. 

The reference of Wilms et al. (4,098,839) succeeds at disclosing a process for 
oligomerizing a hydrocarbon feedstock with a catalyst corresponding to applicants* mixed oxide 
catalyst, including an embodiment with mixed cobalt and molybdenum oxide on alumina. Since 
the reference does not disclose the use of hydrogen in the oligomerization reaction zone, it is 
considered to disclose an oligomerization in the absence of hydrogen. 

Several differences are noted between applicants' process and the reference of Mazurek 
et al,(4,788,376). The reference of Wilms et al.(4,098,839) is silent about the feedstock 
containing sulfur. The reference is silent about the oligomerization of sulfur containing 
molecules. In addition, the reference discloses a maximum process temperature slightly lower 
than the minimum temperature claimed by applicants'. 

The refei ence of Norris (5,157,201) is cited for the general teaching that it is known in 
the art that higher olefin plants typically use a propylene feedstock which normally contains 
5-50 ppm of various sulfur species. See column 1, lines 36-44. The reference further teaches 
that during the oligomerization, the sulfur species tend to become incorporated into the higher 
olefins. See column 1, lines 46-50, 
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Since the process of Wilms et al.(4,098,839) involves the use of a propylene feed, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
oligomerize a propylene feedstock containing sulfur impurities because the reference of Norris 
(5,157,201) teaches that higher olefin plants typically use propylene feedstock which normally 
contains 5-50 ppm of various sulfur feeds. Correspondingly, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to oligomerize any sulfur which 
may be present in propylene feed because the reference of Norris (5,157,201) teaches that it is 
known that sulfiir which may be present in the feed is incorporated into higher olefins. 
Applicants have not demonstrated the criticality of 1% sulfur in the feed. Applicants' 95% sulfur 
conversion would naturally result from the process produced by the combined teachings of 
Mazurek et al and Norris because the same conditions and feed amounts would yield a similar 
conversion percentage. 

Applicants' slightly higher minimum temperature range is not considered to be a 
patentable distinction over the temperature range of Wilms et al.(4,098,839). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made that the upper 
temperature range of Wilms et al. (4,098,839) would accomplish a similar conversion to the 
lower end of applicants' claimed temperature range because the temperatures are close enough 
that similar conversions would be accomplished. Applicants' have not submitted evidence of 
criticality with respect to ihe claimed range. 
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Response to Arguments 

Applicants' arguments filed 5-29-01 have'been fiilly considered but they are not 
persuasive. 

Applicants' arguments that the claimed invention distinguishes over the reference of 
Mazurek (4,788,376) because it contrastingly oligomerizes a sulfur containing feedstock with a 
hydrotreating catalyst such as Ni/Mo or Co/Mo mixed oxides supported on alumina in the 
absence of hydrogen is not persuasive in overcoming the rejection. In response, it is maintained 
that the reference successfully discloses the oligomerization of a hydrocarbon feed such as 
propylene in the presence of a catalyst with components corresponding to those claimed by 
applicants. Such corresponding catalysts include oxides of nickel, molybdenum and/or cobalt on 
alumina. See column 4, lines 3 1-34. Since the reference discloses the use of a catalyst with 
components corresponding to those claimed by applicants, applicants can not distinguish the 
claimed invention by pointing to the catalyst. Furthermore, applicants' arguments pertaining to 
Mazurek et al.(4,788,376)lacking a guidance sulfur containing molecules is considered to be a 
piecemeal attack. The secondary reference of Norris was cited to show that the feeds of 
Mazurek et al. (4,788,376) typically contain sulfur. As a result, the process produced by the 
combined teachings encompasses a sulfur containing feed which is treated by applicants' 
catalyst. Applicants' arguments are not effective in overcoming the rejection because applicants' 
have not provided a reason why it would not be obvious to treat a sulfur containing feed 
according to Mazurek et al. (4,788,376). 

Applicants' assertions stating that Mazurek et al.(4,788,376) is only concerned with 
removing dienes does not serve to distinguish the claimed invention because the removal of 
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dienes is not excluded by the claim language. Mazurek et al.(4,788,376) is considered to be 
analogous art because it discloses oligomerization which is the subject of applicants' invention. 

Applicants' argument that the secondary reference of Norris (5,157,201) teaches away 
from applicants' invention by encouraging the removal of sulfur from the feed. It is maintained 
that Norris (5, 157,201) was cited to illustrate that sulfur is a known contaminant of conventional 
propylene feeds and that such a contaminant is correspondingly oligomerized along with the 
feed. Since the primary reference utilizes a propylene feed, it is obvious to use a feed containing 
sulfur because Norris (5, 1 57,201) teaches that such propylene feeds are known to contain sulfur. 
Applicants' have not shown anything unexpected by claiming the oligomerization of a sulfur 
compound because the secondary reference of Norris (5,157,201) illustrates that such an 
oligomerization is known to occur when sulfur containing feeds are oligomerized. 

Applicants' argument pertaining to Wilm (4,098,839) teaching away from the present 
invention because it discloses that a product formed in the absence of sulfur in the feed had 
almost the same composition as the one obtained by example 1 with 50 ppm in the feed is not 
persuasive because the conversion product differences between a non-sulfur containing feed and 
a sulfur containing feed are not the subject of applicants' claims. One can not distinguish the 
claims by differences not defined in the claims. 

Applicants' arguments pertaining to the newly added limitations in the amendment filed 
5-29-01 are addressed in the modified rejection above. 
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Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time poHcy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the TH REE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the siaiutoi^ period for reply expire later than SIX MONTHS fi'om the date of this 



Any inquiry concerning this communication or earlier communications fi'om the 
examiner should be directed to Nadine Preisch whose telephone number is 703-305-2667. The 
examiner can normally be reached on Monday through Thursday fi"om 7:30 am to 6:00 pm. 

If attempts lo reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Marian Knode can be reached on 703-308-43 1 1 . The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-305-3599 for regular 
communications and 703-305-5408 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed lo the receptionist whose telephone number is 308-0661. 



final action. 



N.P. 

August 7, 2001 




NADINE PREISCH 
ART UNIT 1764 




